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1. Special features 

This microcard contains test specifications for 
starting motors (0 001 ...). The output information 
in kW refers to the maximum permitted vehicle pareery 
size, 3/4 charged. 
The part numbers of the starting motors are initially 
arranged in rising numerical order. They are listed 
later in unsorted sequence. 
The desired starting motors and their test 
specifications can now be found oniy with the revised 
microcard "STARTING MOTORS - Listing of test 
specifications "W-001/1000 

2. General information 

The test specifications listed in this microcard refer 

to testing with 2 x 143 Ah batterys (parallel 
connected). 
The batterys used for testing must be 3/4 charged. 

Use the most suitable clamping flange for testing 
Starting motors. 

If no suitable clamping flange is available, an 
available clamping flange must be adapted to the 
Starting motor. 

Test benches used: EFAL 140 

EFAL 152/153 

KPS 002 

| General information 

Starting motor 0 001 .. 



In order to prevent damage to smalier starting motors 
in testing, such starters are tested using a series 
resistor of 10 m. 
Connection term. 36/2 on test bench EFAL 7527153 or 
separate series resistor, part no. 1 684 530 3&3 
Torque information only with test benches havin : 
torque-measuring device. 
Further information: 

Starting-motor repair instructions, motor-vehicie 
electric specifications. 

General information 

Start ing motor 0 001 .. 



--» 7) Inner overrunning-clutch drive 2) Outer overrunning-clutch drive 

{Part no. $0 001 000... |0 001 001 .. |0 001 100 =a 6001 107... ~‘| 
et Soe ese ete i weet DOE tia fap 8 a dg SAP ae ee as ea ee oe eatin 
|Previous type code — {CB te 0.15 kW |CB ey 0.3 kWiCD 0.3/6 _ {co o. 4/6 | 

| Idle | | [2a el 5 
| < ; 5 56 65 7 

160 ... 75 {200 ... 250 |250.. “. 4200. . . ~{270.. j 210... | 
340 2390 360 296 [ 

Torque > Nm - - 2.9 2.4 3.8 3.0 
{Minimum voltage for | | | | | 
solenoid switch V ze = [ - I e I 

{\Commutator dia. | 23 | 23 | 33 | 
| ew mm | | Se i 

Series winding 
Permanent magnet 

oO 
-~@ 

=) 
Oo 
© 4 os s = i) = a) 

i oft ‘ead length ! | ! : 7 
[Setting "a" l 
jrelay mm | ! - [ 
| Burn-of f ! | 
[reserve mn | | = ] 
{Armature longitudinal | 
|clearance mn = sets ‘e 05252052 ! O50 5 sur: 
[Armature braking 
[torques i 02 3 gO5aits>"051 | 0.24...0. 
|Overrunning torque, { | 0.06...0. 
foverrunning clutch j{. - 10. 4 ... Q.22| 0.14...0. 
[Backlash of teeth si F Oe eet Os <r 
Pinion clearance 0 

Test specif ications 

Starting motor 0 001 



[Part no. {0 001 102 .. |0 001 103... {0 001 104 .. ; 
| | | 
[Previous type code CO 0.5/12 OD OV 0.3 kW {DD 6 V 0.4 kW | 
jIdje Vv | i | 2.5 | ee H 
| <A | | __ | 65 I 

f > min- | 500 | ee i 7000 | 
iShort circuit V 19 i 8 [as ea 3 13.5 | 3 | 
| A }260...]220.. sao .|230... {370... | 310. 
| L320 310 {370 [320 _{470_ | 400 | 
[Torque >_Nm ae = 1 3.2 [5.7 | 4.9 | 
{Minimum voltage for 
jsolenoid switch vw ! 325 ) 
{|Commutator dia. 

| nto ee eee ne 
{ ____—.__fun mum. | 31. c— | 

{Brush press. 7 | 
\Carbon-brush 
jminimum length | | 
{Setting "a" aE. 7+ 0.1 | 
[relay mm ! ! fee | 
| Burn-of f | | 
[reserve mm i ] I 
J|Armature longitudinal { | 
jclearance mm | 0205: 5-420 -3 [ 
{Armature braking | | 
torque Nm 0.24 ... 0.4 | 

|Overrunning torque, I 0.06...0.1 J) | 
overrunning clutch Na | 0.14...0.22 2) l 
{Backlash of teeth | g. ace eee 2. 0.6 | i 
[Pinion clearance | 2.0 3.0 ofa: | 

1) Inner overrunning-clutch drive 
2) Outer overrunning-clutch drive 

Series winding 
Holding winding 
Solenoid switch with/without 

insulated terminal 3) 

—p— —] fo not 

Test specifications - ; | may | lest specifications 

Starting motor 0 001 .. — Starting motor 0 001 .. 



[Part no. [0 001 108 .. 3 {0 001110 .. 3) 0 003 154 | 0001 155. ~*| 
See en ce ee We ll 
[Previous type code OW 12 Lf kW JOW J2V 1.7 kW 0D sv 2: 4 kw | 0D 12y 2 5k | 
[Idle { ui. l 1 2 | l | 
| < Eh { ae eal EAT Soa AA ST 
| _| 2900 [ pant | [008 Lg oo 1 
[Short circuit 13.5 | 4.5 [3.8 i3 {3 ees nk: ee Gk: Se 
| : {475...| 625... |[650...|510.. 370. ‘ Soy eed eT 4 eur LOR ‘| 
| 600 800 840 660 147 [400 | 340 4310 ‘Lt 
[Torque >_Nm 412.5 | 16 ice 5 [14 = ; [4.9 : 8.8 [7.8 7 
[Minimum voltage for | 

| [solenoid switch Vv ! 8 s35 8.0 
|Commutator dia. | | | | | Pes ee ce ce! ae ae geist 7 

{ minimum mm | 31.2 31.2 31.2 31.2 
{Brush press. N | = L = 8.0 ... 9.0 8.0 ... 9.0 oT es 
|Carbon-brush | | | | | | 1 = Series winding 
[minimum Jength om | 45  |[{ 6.0 {11.5 {| 11.5 l 4 = Holding winding 
[Setting "a" | a | - 139 + 0.1 | 37 + 0.1 l 7 = Permanent magnet 
Jrelay mm : | | | | 13= Pull-in winding 
|Burn-of f | | { 
[reserve ran | | ( = | 
j|Armature Tongitudina | 
clearance rr 0, 0.4 [. 1 6 | 
{Armature braking | | 
| torque __N 0 0 a 24 0.4 { 0.24... 0.4]] 
[Overrunning torque, 10.06. "0. } { 0.14 ... 0.22] 
foverrunning clutch Hn ‘0, 12 t 12 [0.14...0.222) | 3 I 
{Backlash of teeth {0. oe eee ae ; Bo dere OG 
{Pinion clearance L2 oe reer!) 2. ae : 
1) Inner overrunning- eeiuten drive 3) Testing only with 10 m2 series resistor. Note: 
2) Outer overrunning-clutch drive Do not operate 12 V starting motor (OW) with 24 V; 

starting motor would be destroyed. 

I Test specifications | Test specifications 

| Starting motor 0 001 starting motor 0 001 .. 



:.  S 

Tart no. YO OO 157 GOT [0 OOT 187 O12 10 GOT TT Tez [SOT T5e 
| (ec ee ee fup t 009 |up to 024 
Previous type code __ DF ot 0.6 kW {DOF 12V 0.7 kW IOF av a. f kw (DD 12V 0.4 kW | 

jIdje 11.5 11.5 11.5 
| ae 40 | 50 | a | 55 

> min™ { 6500 | 7500 | 8000 | 9000 i 
{Short circuit V 8 7 8 7 8 7 8 
| A 1345...] 300... j380... | 325..]290...| 260...|320...§270.. | 

_ $425 380 460 | 400 [360 | 33 mae | 360 i 
Torque >_Nm 9.95 8.74 10 8.61 7.3 
[Minimum voltage for | = { 
{solenoid switch Vf 8.0 | 8.0 | 
|Commutator dia. 1 |. | 
| new mm | | 33 | 32.7 | 
L minimum mn | _ 31.2 | 31.2 | 
{ press. | i OO rea” SG Diet Os LO? 2 a Gs f ae are er l —--- 88 3 ar 1 = Series winding 

[minimum length mm : 11.5 | 11.5 { 4 = Holding winding 
[Setting "a" 12 + 0.1 (17.5 + 0.15) [3720.1 VW3= Pull-in winding 
[relay ! 7 . 
| Burn—of f 
[reserve mm | : | | 
JArmature longitudinal | 0.05 ... 0.3 | O21 see Oecd: «| 
jclearance mms | | 
jArmature braking [ 0.24 ... 0.4 | 0.24 ... 0.4 | 
{torque Nm = | j 
jJOverrunning torque, 0.314 ... 0.22 { 0.14 ... 0.22] 
joverrunning clutch Nm | ee ee ee ee ee eb 
| Back lash of teeth mn .. 0.6 

Test specifications 

Startiric motor 0 001 .. 

| Test Specifications 

Starting motor 0 001 .. 



{Part no. 10 00% 760 .. 10 001 “201 ..{0 O01 203 .. | © 001 203 . 
| | | (with 4 carbon | (with 5 carbon 
| ae et jbrushes) | brushes) { 
[Previous type code ,26 12 a 12 0.35 KWIED 6V_0. 4 } WIE 12 V0.8 kW a | 
{Idle ; 

| 

{Short circuit ; ; ' 
| ... | 390..{300.. 1240... {290...|{250... | 330...[290... | 
| 430 390 [39C 330 1380 30 i 120 | 380 | 
| Torque : 8.0 7.0[5.5 4.5 | U3. 13.5 | 1 i [le | 
[Minimum voltage for [ [ 
tsolenoid switch i eee { _. | | 
eee dia. | | 

new_mm io 32.] — 36 ! 
| minimum mm j 312 - | | ce 33.5 | 
{Brush press. - ca = ee, { 
|Carbon-brush om | 
[minimum length | ! . 7 
{Setting "a" 32.2 + 0.1 
{relay | | : 
'Rurn-of f 
[reserve mm | - , OS at hw 
}Armature gai ne 
{clearance 0, 05 0.2 | 03 Views O23: | : 
{Armature braking 
| torque 0 12 0.17 | 0.3 | 
|Overrunning torque, 
joverrunning clutch ta Ho ‘0. 14 22 ! 0.06 “ 
{Backlash of teeth 10.3 | O73 3 4 0.6 Reena 
[Pinion clearance ae j2.0 : ° [ : 

1 = Series winding 
4 = Holding winding 
¥3= Pull-in winding 

Test specifications 

j Starting motor 0 001 .. 



a RS ° e 

|Part no. {0 001 204 .. 10 001 205 .. |G 001 206 .. {9 001 207 .. | 

[Previous type code ED 24 V 0.9 kW [ED 6V 0.5 kW |EED 0.8/2 EF 6V 0.5 kW 
|Idle V | 23.5 Pe teed {| 11.5 | 5.5 | 
| <A | 30 | 15 | 50 | 70 i 
| >min-' | 6800 | 4500 | 5800 | 5500 i 
|Short circuit V {21 i 20 {2.5 | 2.0 213 | 8 j2.5 | 2.0 | 
: A {190...] 180...{300...] 230...]290...|250...]300... |230.. | 

{260 | 250 {390 320 380 340 {380 {320 { 
ae = I 20 = Be | 520 oe Bd rae 5 | 5.0 : 
[Minimum voltage fae 
[solenoid switch vw ! oe) 1 | | 
|Commutator dia. 
| new mm | 36 36 36 35.3 
L. minimum mm 33. 5 33. 5 33. 2 33. 5 
{Brush press. te [8 ‘i ‘i : 
|Carbon-—brush | 
[minimum length mm | V7 | i | 13 | 13 | 
{Setting "a" | 142.2 + 0.1 {32.2 + 0.1 132.2 + 0.1 {32.2 + 0.1 { 
rela mm 

| Burn-of f | | | | | 
reserve mm O90) aie Wa {O.9 ... 1.5 POS 92 eu aS O27 oie? 5 [ 

J}Armature longitudinal | | | | | 
clearance mn 

{Armature braking 
torque Nm : 
|Overrunning torque, | | | 
joverrunning clutch = p 06 ff 18 es ate 22 {0.06 ... : . 0. 
[Backlash of teeth {0.3 a 4 [0 bO7 3. es Tener 6 [0.3 6 
[Pinion clearance {2.0 3.0 DE ; [2. Wren eo [12.0 ... 3.0 | 

7 Test specifications 

_ Starting motor 0 001 

— > — ¢ 

Test specifications 

~" oud 

601/239. ¥ 

Series winding 

Holding winding 
Pull-in winding 

starting motor 0 001 .. 



[Part no. “10 061 208 ... {0 00) 208 2... 10 00 208 4... 10 001 209... | 
208 5. Oo Be a ae a oe oe ee eaerenes | 

[Previous type code [EF 12V 0.85 kWIEF 12 V 0.85 kWIJEF 12V 0.95 kW [EF 6V 0.45 kW | 
}Idie 7 eee | 11.5 17.5 11.5 3 5 i 
{ <A | 55 i $85. §5 
| > min’ { 6000 i __ 1000 __| _1008 | “5500 i 
{Short circuit — V (8.65 | 7.5 {7.7 | th | {2. [2. i 
| A {320...]280... |409... | SOU arc 2 ea : Ee 00 { 
| 1420 1370 —§500 |. 390 570 450 1350  |280 ft 
{Torque >_Nm 12.5 WW 13 | i = {| WW P 14 | 
[Minimum voltage for | | | 
[solenoid switch V : 8.0 l Se oe ee 
|Commutator dia. | | 
| new mm | { 36 | 
| min inet Sa a a { nae 2 f 

[Brush press. 11.5 [C14 17) Ww 5 | 
|Carbon-brush aaa ie | 
[minimum length mm | 13 + 13 ] 

[Setting "a" [(16 + 0.15))) 28.5 + 0.2 (19 + 0.15) 119 + 0.15 j 

mf i raga So ee Te Se a cael le jrelay = nen 
{Burn-of f | 

[reserve mm 

{Armature longitudinal | 

[clearance mm | 0,.05--.0350-3 
{Armature braking | 
torgue Nm 

jJOverrunning torque, | 
Joverrunning clutch Nm | 
|Backlash of teeth —omm | a 
jPinion clearance mm 

ne ts 

aa 
0B. 1.2 (0.7... :1.5)3)f0.7 I 

| 

1) 0 001 208 051; 2) 0 G01 208 058; 3) 0 001 208 051, .. 058; 4) O O07 208 2.., 208 4.. 

| Test specifications | | : Test specifications 

1 

4 

] 

Starting motor 0 001 .. x | Starting motor 0 001 
a a a ee a ee a TS Cae a eA e, : 

3 

_— = 

_ 
= 

_ 
= 

Lape yaseap ras 
}. | 001) 239... 

Series winding 
Holding winding 
Pull-in winding 



[Part no. {0 007 217 .. {0 007 2711 2.. {0 001 211 9.. 

| CEES ESTES PST SSE PT An TTT GRR TRB | 
Previous type code — EF 12V 0.8 kWIEF i2V 9.8 kW [EF 12V_0.8 kW 
{Idle | Ls 5 | 1125... j 11.5 i 
| < , 58 50 j 

> min! | so00 L. + 000 | 6500 I 
{Short circuit V {9. {8.0 [6. 17 18.5 | 7 

| A cue .{260.. eae 190 . $320.. 
#0 350 430 380 410 

erate = __fi10- 12 10 {11.5 
[Minimum voltage a | | 
|sclenoid switch i 8.0 | 8.0 | 8.0 i 
|Commutator dia. | | 
| new mn | 36 i _ 
| mig inte mn | ee OD 
[Brush press. : ee 2 eee ee 

| Carbon- -brush 
minimum length mm ! | 
{Setting "a" 19 + 7 7 1(16 + 0.15) | 

Tae A ccna ac a on eee som 
|Burn-of f | | 
jreserve mm | OGT oe 135 
[Armature ee | 
[clearance | 
{Armature braking | 
[torque 0.17 0.33 He: 0.4) !) 3 
|Overrunning ca a 

{Backlash of teeth fi | Oi 58.90% ] 
[Pinion clearance mm Va | ree 

1) 0 007 217 2.., 0 001 211 9.. 

| Test specifications 

a Starting motor 0 001... 

Series winding 
Holding winding 
Pull-in winding 



[Part no. [0 001 212... {0 001 212 2.. Jo 007 213... J0 001 214 .. l 
| ees a ee aera ae RTT Ee Dee eee ee ees ieee eee eee Meee me. Lee tree eee Te 
{Previous type code [EB 12 V 0.8 kW [EB 12 V 0.8 KWIEB 6V 0.5 kW [EF 12V 0.9 kW i 
{Idle V | 11.5 { 11.5 : 
| <A | 55 ; 
| > min- | Rar 
{Short circuit y 18. 7.5- 7 

| A cee 280...|300...] 280.. (290... .}230.. 
| 410 3H) 280 330 380 320 
{Torque > Nm he 5 

|Minimum voltage for | 
lsolenoid switch vs co ! | ! 
{Commutator dia. 

| new _mm | _ 
——— minimus mn_| <r 

{Brush press. | mn Sere 
| Carbon- -brush 1 = Series winding 

minimum length oo. | L | 4 = Holding winding 
|Setting "a" 3+ 0. [23 4 0.15 13= Pull-in winding 

rela 
| Burn-of f | 
[reserve | 0.7 0 0 7 | 

{Armature Tongitudivat { 
jclearance | 0.1] 0. J Ss 1 ! 
{Armature braking 
{torque Nm 0.35 0.5 
|Overrunning torque, 

Joverrunning clutch Nm_ | ‘ 2 0: 18 0. ein 18 5 | 0.18 0.2 
[Backlash of teeth mm | 0.35 0535: 0.6 [0. 35....0 .6 
[Pinion clearance 

Test specifications | | ero Test Test specifications ==> 

Starting motor 0 001 .. | ; ae Starting motor 0 ting motor 0001... 



ae 7 ee Ae ae weg : ee “NS J . 

[Part no. (0 001 215... {0001 218 ..') [0 001 304 .. [0 001 305 .. [ 
1 ee eee ne eee, ene eRe Sere Ee eee earn See ae eT (Ate Senay | 
{Previous type code {EB 12YV 1.3 kW JEV 12V 2.2 kw iGo et 0.6 kW {GD ey 0.5 kW l 
{Idle _ Vo | 1.5 | 10.5 | | | 
| <A 85 160 i fi 

{Short circuit V 5.5 14,5 3.0 2.4 2.5 2 8.5 7.5 
| A }620...{500... |720...] 580... [290...]220...j;360...{ 320... | 
| eee. 730 610 -$950 7150 370 300 450 400 
Torque > Nm. ia 12.5 
|Minimum voltage for | 
[solenoid switch y v ! | : 7.5 l 

| {Commutator dia. 

| new _mm : 36 a __ 30.0 | 35.3 ! 35.3 [ 
tL simiin min. imu mm | Jo55 { 28. 9 | Doo | 33.5 | 
{Brush press. ‘ai 5 13.5 | ‘i 10.5 [9 10.5 | ; er 
|Carbon-brush | | | 1 = Series winding 
{minimum length __ ! 13.0 sf 7 | 17 l 17 | 4 = Holding winding 
[Setting "a" [23 + 0.15 | - [32.2 +0.) [32.2 + 0.1 | 13= Pull-in winding 
Jrela bate e INO iS Actaris ths tans See 
| Burn-of f | 
[reserve {O. 1.5 i 8 0, 9 ( 1.5 | 

| | Armature Tongitudina | | 
m 19.1. 0.3 {0.05 ... 0.3_ oa 0.2 Ip. 3008 4 [clearance 

{Armature braking | , 
|torque a 35 0.5 P10 5-15 0 3 f | 
{}Overrunning torque, | A 14,..0.22 
Loverrunping ¢lutch Nm [0.18 z2 {0.27...0.35 © 3) 0.06 . 0.1 J0.14 | 
{Backlash of teeth mm 9. 35 | ~ 10.3 0. 6 |0.3 va [ 

J2 e . ° eee e . ee e {Pinion clearance mm 

1) Test with 10 m2 series resistor (connection term 30/2 with EFAL 152/153). 
2) Overrunning clutch outside dia. 53.5 
3) Overrunning clutch outside dia. 57.5 mm 

: [azz Test ‘Test specifications ) Test specifications 

e A22 2 motor 0 001. ; Beau Starting motor 9 001... 



ioe no. | 19 007 306 .. 10 007 307 .. 10 007 208 .. {0 007 308 1.. | 
SRV ES tole Teo ea eee 
ane cup code — [GE tay vd a {GE 12V 3.3 kW [of 24V_ 1.4 kWIGE 24V 1.8 kW { 
[Idle | | 11.5 eee As) | 23.5 [ 
| < EA a 70 i.35 i 50 | 

> min [ 5500 | 6300 { 6600 { 6000 | 
{Short circuit {8.5 {7.5 {7 | 6 20 [19.5 [20 19 
j n }360...]320... |500...{ 430... [230...[210...]310...] 300... | 

1450 1400 610 530 320 300 400 380 
Torque > Nm 18 17 = 18.5 i 2] i 25 
{Minimum voltage for | | 
[solenoid switch ) ! | ! ee 
|Commutator dia. "AAV 98Q. O28 
| new _mm ! 36 | 36 ! 36 | 0017239 
L minimum mm 33.5 33.5 33.5 
}Brush press N 19... 10.5 j9 ... 10.5 | 9: e240 10.5 | . . 

i 15)1 | l 1 = Series winding 
|Carbon-brush | | | 4 = Holding winding 

[minimum length mm | 17 Peon 17. 17 ak 13= Pull-in winding 
[Setting "a" {32.2 + 0.1 }32.2 + 0.1 | [ 
lrelay mm | 1(34 + “0. ) hy | 42 + 0.1 | 

in: acne 
|Burn-of f | 10.9 ... 1.5 | j 
[reserve mm [0.9 ... 1.5 ((6.9...1.6) | | 0.9 ... 1.5 | 

;Armature longitudinal | | 
[clearance mm Raa 0.3 oa ] 
jJArmature braking 
[torque 0. 0.5 0. 3 0.5 + | 
JOverrunning torque, 
foverrunning clutch Nm 9. 4 0.22 “168 a6 0.32 | Q. el0.2 28 os} 
{Backlash of teeth mm {0. : 6 [0 ry 6 | 0.3 0. S 
[Pinion clearance mm l2 ii eee re) oe 3.0 2.0 3.0 

1) 0 001 307 019 

Test specifications 

—— —— | =p | Starting motor 0 00 

/ 1 BI Test specifications 

tee § Starting motor 0 001 .. 
ae aN z ae : oad / 4 ~ dae 



|Part no. {9 001 310 .. {0 007 311 .. 007 313 633{0 001 311 042 | 10 
j |. { 10 001 311 043] 047 i 
| | | | 050 =| 
| | ] | | 056 =| 
[Previous type code code GF 6V 0.55 kW IGF 12 V 1 kW GF 12V 1.1 kWIGF 12V 1.35 kW | 
[idle | 5:25 | 1 ee | 11.5 | 11.5 | 
| at | 65 { 50 50 70 

> min ry 4500 [ 5500 {| 5800 | 7500 | 
|Short circvit Vv {2.5 | 2 18.5 | 7.5 |7 | 6 17.5 | 6.5 | 
{ A {290...|220.. }350...] 310. }400...]330...]480...] 410... | 
{ 1370 {300 [450 400 490 420 560 490 Gb ey ee 8 
[Torque Li [ 5.5 28 | 16 | M2 L_10 { = 
[Minimum voltage 7a (001/239... 
{solenoid switch V | 3.5 | 7.5 | 7.5 | 8.0 | mien 
|Commutator dia. | | | 

; new mm 35.3 | 36 | ’ bn Ne 
minimum _mm l 33.5 33.5 1 = Series winding 

Brush press N LIS 13.5 11.5... 13.5 : 4 = Holding winding 
{Carbon-brush l 13= Pull-in winding 

[minimum length | VW ! 13 | 
|Setting "a" ]19 + 0.1 19 + 0 
[relay mm { | _ | 

e | Burn-of f { | | 
/ jreserve mm 10.9 ... 1.5 | ORT cee Ves 

| ae a eee i aed 
{Armature jongitudinal | { 0.05 ... 0.3 | 
[clearance mm 0.5 0.3 0.1, 0.3) Vy) | 
[Armature braking | | 0.25 0.4 
[torque Nm t 25 | (0.3 ... 0.55) |!) _ | 
|Overrunning torque, 
overrunning clutch Me ioe 14 0.22 Bs 14 0.22 
{Backlash o of teeth 10.3 0. 6 { o.8 es 0.6 { 
[Pinion clearance {2.0 3.0 | 2300 | 
1) 0 001 311 042 

Test specifications | 1 Test specifications 

f Starting motor 0 001 .. | pe Starting motor 0 001 .. 



; 0 001 312 Q 001 312 1. 0 001 313 
311) 

i 1 
{Previous type code kW | GE lev up 5 kW [3B 12 =! 1.5 kW {GF 12V 1. 5 kW | 
jIdle . 
| | | TE | a | 80 i 

i 8500 8500 
5 4 6 5 
}660...] 520... [{650...|530.. 
780 620 730 720 
15 12.9 16 V7 

[Minimum voltage on | | { 
solenoid switch 5 7.5 | 8.0 7.5 
{Commutator dia. | | 
| new mm | 36 | 36 | 36 | 

[ minimum mn | 33.5 | ae 33.5 Sees eee 33. oS 
[Brush press. N }i8 . 23 [18 (15 . 17) 
| Carbon-brush | | a 

minimum length mm 13 | antibamme tesa [ener ies nang 
[Setting "a" (28.5 + 0.2 [23 + 0.15 (31 + 0.2) 119 + 0.1 4 = Holding winding 
drelay mm fe 13= Pull-in winding 

| Burn—-of F 
reserve mm 

| Armature a 
{clearance 0 0.3 | 0.1 o 05 | 

| | |Armature braking 
{torque Nm 

|Overrunning torque, 
Joverrunning clutch Nm 
[Backlash of teeth mm 

1) O 007 332 104, .. 105 

Test specifications | ; Test specifications 

f Starting motor 0 001... | | _~ 4 Starting motor 0 001 .. 



a rr PO oh ke ey Loh 

jPart no. {0 001 314 .. |O 601 315 .. {0 001 316 ..!)]0 007 317 .. ry 

a ee a ee ee 
Previous type code GF_12V. 1.5 kW IGF 12V.1.9 kW ISF 24V 1.6 KWIGF 12V 1.7 kW | 

jIdle 11.5 nv 23.5 17.5 | Vv 

| >a Fan) 1 st 11000 5009 
dr min! ft 7500 L 9000 L 1000 |. 1500 
1Short circuit "] {6 

| A }690.. Tee0s cao ct ao yor 2801100 ie | 
H [780 650 830 750 340 360 {820 7150 
| Torque > Nm 22 19 W7 15 24 25 [22 20 
|Minimum voltage for [ | | | | 
solenoid switch y 71.5 15 17.5 7.5 
{Commutator dia. 

{ new mm | a8 ! sb ! 36 ! | 
| minim mm | | | 33. 2, | | 

{Brush press. = i = ‘cee ti [16 . | 

{|Carbon--brush | | 
minimum length mm 13 13 13 10 
{Setting "a" 119 + 0.1 }19 + 0.1 | - | - | 
jrelay mm | { | | | 

| 8urn-of f | { | | | 
reserve mm 
| Armature ena tee 
{clearance = 05 0 05. 
{Armature braking 

|Overrunning torque, }0.14. ae 22 10.14...0 
[overrunning clutch a LO. 22: 9.28)°) 

jPinion clearance a E | ee 

1) Test with 10 m2 series resistor (connection term. 30/2 with test bench EFAL 152/153) 
or separate 10 m2 series resistor 

2) Overrunning torque increased as of April 1979 

Test specifications 

Starting motor 0 001 

fom ot 

Series winding 
Holding winding 
Pull-in winding 



[Part no. [0 001 354 .. [0 001 355 .. 10 007 356 .. {0 001 353 .. 
| ner ee ae ce eee 
[Previous type code 

lIdle 

| 45d 
__._ | 5000 | 6000 | 

[Short circuit 5. bs 18 \ 16.5 6.5. 1555 oe 
! [580...]480... |420...] 410... !680.../580...|610... 

800 mec 520 510 830 730 [0 
ae > Nm ae 4] 39 34 29 
|Minimum voltage for | | 
{solenoid switch Vv ) | V7 i 3 ! 
|\Commutator dia. { | 
| new mm 42 42 

{Carbon—-brush l l | 1 = Series winding 
minimum length | 4 = Holding winding 
[Setting "a" ; PaO. “y 10= Sotenoia switch 

[relay 13= Pull-in winding 
jE kc wie et et oer 
|Burn--of f 
reserve mm 
JArmature longitudinal 
clearance 
JArmature braking QO. | { 
[torque Nm 0.75 0. {10.6 ... 0.8 [ 
|Overrunning torque, 0.08 10. 07. pies .26...0.32 
overrunning clutch ie 0.32 a?) 026.0 
{Backlash of teeth mm [0.3 ... 0.6 0.3... 
(Pinion cleats ee clearance ‘i 

1) 0 007 354 031 2) Overrrunning torque increased as of April 1979 
3) 0 003 355 003 

Test specifications | : | = a SoacTFICSTIONS 

| Starting motor 0 001... SOS B10 | scarcing motor 0 007 



ERC IS EE a) RO 

[Part no. | [0 0 001 358 2..{0 00) arr 359... [from 0 001 359 050/0 001 360 . etl 
[Previous type code [JO Lev. 2.5 Ki ID 12V 3 k 20 as 3 kW lJ) a : ka | 
[Idle ae 5 V 

| <_A ie 
> min | 5500 i 

{Short circuit V 14 [4.0 14 | | , 14 
| A aio rane ea 650...1850...1730... _ 4950... 
| 1070 {970 900 - 800 1059 1930 {1100 
Torque > Nm {34 29 45 38 45 38 60 
}Minimum voltage for { | | | 
isolenoid switch v 8 __ 8 
jCommutator dia. | [ | 
| new _mm| 42 | | 42 
L min inn mm | 39. oo | — _ 42. | 39.5 i 
{Brush press. 128 cee vex. oe 28 
|Carbon-brush + 
[minimum length mm eet ee | 15.5 
{Setting "a" i ~ 
a oe 
| Burn-of f | 
reserve 1.2 1.5 | 150 209. 250 

jArmature Bnet { | 

{clearance = 1 at 0.1 0.3 0 Dede. 
{Armature bra 
torque Nm 0 8 1.2 0.45 . 
|Overrunning torque, 
joverrunning clutch m fo. a ae! ie 0.4... . Beh ot 8 
{Backlash of teeth {9 | 0.35... 0.6 

[Pinion clearance {2 re ee o 

Series winding 
Shunt winding 
Holding winding 
Control relay 
Pull-in winding 

Test specifications 

Starting motor 0 001 .. 



{Part no. : ~ Jas of /O 001 362 .. {0 001 362 3../0 001 363... ~| 
| {0 001 360 026 362 6.. 
[Previous type code JJD 24V 4 kW [JF 12V 2.0 kW [JF 12V 2.7 kWIJF 24V 3.0 kW f 
a | e { 2.4 kW | 2.3 kW! 3.2 kW 
|IdJe Vv | 23 | 11.5 | 11.5 | 23.5 | 
| <A 85 { 95 | 125 | 60 | 
| > min! | 7500 { 6500 7000 6200 
{Short circuit Vv [14 [13 [4.5 | 3.5 14.5 {| 3.5 [15.5 | 14.5 | 
| A }900...{800... [700...] 530... |850...]750...]630...] 580... | 
| 1100 000 880 100 1000 {900 750 _| 700 LI 
{Torque >_Nm = | 6 4 56 45 
|Minimum voltage for | 
solenoid switch Vv 18 io 15 18 
\Commutator dia. i | 
l new mm | 42 | 42(45)1)_ : 45 | e205)))_| 

minimum mn 39.5 39.5(42.5)!)_ = a2 5 [39.5 (42. aie 
[Brush press. N [26 ... 28 [11.5 ... 13 casa ye [ 11.5 sai 1 = Series winding 

[(23 25)@) | ((23.... 2 4 = Holding winding 
{Carbon-brush | 15.5 | 15.5 | 8.5 | 15.5 | 13= Pull-in winding 
[minimum length mn 8.5 2) | ea { (8.5)2) sf 
|Setting "a" | | | | 
jrelay | | : | i= | 
|Burn-of F 

{Armature longitudinal 
[clearance im 

[Armature braking 
torque Nm 

|[Overrunning torque, 
loverrunning clutch No £ 4 o. 2 io: 4 0.55 a ; 65 fe oO 65 ; 
[Backlash of teeth 3 r 0.7 + aie TS 7 7_({Oo. = | 5 4 
{Pinion clearance a ere 4. a 2.5 ... 4.0 On ears ee 
1) As of FD (date of aanUractire) 921/922 2) With nibUIEE brush holder 

Test specifications 

i Starting motor 0 001... 



[Part no. [0 001 364... {0 001 3641.. {0 001 365 ..1) j0 001 366 .. | 
364 2.. 

Previous type code JD 24V 4.6 kW [JD 24V 4.8 kW JJD 12V 3.7 kW {JF 12V 1.9 kW 
[Idle V l 23 ae | eae 11.4 l 11.5 l 
l <A 95 85 120 95 

> min= 6500 6500 5500 6500 
[Short circuit v 18.5  |72.5  |l2. {| 1 45.6 (4.5 5.5 
l A 11070... |940...]970...]| 870...{1450...|1150...| 720...880 | 
| | 11250 {1100 {1170 | 1070 |1650 {1340 l 
Torque > Nm 158 52 i 60 es 48 | | 
|Minimum voltage for | 
|solenoid switch 7 4 18 ) | ) 
Sauaaniad dia. 

new e 42 42 45 42.1 

| min intin mm 39.5 ne os 3 42.5 3. 5 

[Brush press. 28 (26... | 26 38 

| | | Carbon- -brush | | 
minimum length nm 15.5 15.5 15.5 | 15.5... | 
[Setting "a" [34 + 0.1 | ~ | - | - | 

SN cae aa OU i a a Bt Bes oe a et eS 
|Burn-of F { | | | { 
jreserve 

[Armature longitudinal | | | | 
mm o oon @ oe ° . . ee 2 e 

{Armature braking | | | | | 
{torque Nm | - 

{Overrunning torque, | | | | 
Joverrunning clutch Nm 

Pinion clearance 

1) Testing with batteries in parallel connection 

Test Specifications 

Starting motor 0 001 .. 

— ew DAD — G— Pere ew nm tt 

f Test specifications 

a Starting motor 0 001 .. 

001/239 | 

Series winding 
Shunt winding 
Holding winding 
Control relay 
Pull-in winding 



[Part no. l 0.001 367... ') l 0 001 368 .. L 
Previous type code JF 12V 3 kW JF 24V 4 kW 
\Idie V | 11.5 | 23 | 
| <A { 130 | 85 | 

| > min-! | 7000 | 7000 | 
{Short circuit V Tee 13.5 
| A | 1150. ..1300 | 900...1050 | 
Torque > Nm 57 | 65 | 
|Minimum voltage for | | | | 
solenoid switch V 8 18 | 
|Commutator dia. 
| new mm | 45 | 45 ; 

minim mn 42.5 42.5 

|Brush press. | - 
| Carbon- -brush 

Tt ae Cn rh es, ditenti , 
eae -U En m l 1 = Series winding ¥ 
jrela mm Be . 4 = Holding winding \ 
(Burn-of f l Nl l 13= Pull-in winding 

{reserve tom fe. ee Os de a Vd | URS Saere e | 
{Armature ie cl en | | | 
jclearance | Ol we OS) 2 | 0.) 0.3 | 
{Armature braking | j | 
jtorque _ Nm | O75 63%. Le | 0.5 1.2 | 
|Overrunning torque Nm { 0.35 ... 0.65 | 0.35 ... 0.65 | 

[Backlash of teeth mm { 0.4 ... 0.7 | O54. 2.3 Oxi [ 
[Pinion clearance mm | i Oe es oD | 2.5... 4.0 [ 

1) Test with parallel-connected batteries 

: B17 Test specifications ( ra | ~T Test specifications 

(Starting motor 0 001 .. : ee nw i Starting motor 0 001 .. 



{Previous type code BNG 2.5/12 KG 12V 4 kW KG 24V 4 kW 
{Idle Vv | 1 10.5 23 [ 
| < A | 120 160 95 

| J 2000 | 30 | 3100 j 
{Short circuit V [5 4 3.5 3 13 12 
| A }740...|560.. {830...| 700. }900...{840.. | 
| {890 ~—s 4.720 - 11040 | 900 {1100 f1 040 _ | 
Torque > Nm 55 49 4] 42 65 {60 | 
{Minimum voltage for | | | | 
solenoid switch V 8 8 15 
|Commutator dia. | | ; { 

new | 8 48 | 48 

| minimum m | | a3. | 45 | 
{Brush press pe ar a pe | 
| Carbon-brush 
[minimum length ! ! | : 
{Tripping "b" 
rela mm ae o- 14.8 pe 0 14.8 for ... 14.8 

{Armature travel | | : | 
| longitudinal | 
[clearance __ mm er were Oy (2 26 [2 : 
[Longitudinal clearance | 
for pinion mm O23 365235 
| Armature-return | | 
[spring — ie [2 ! 
jMulti- -plate clutch 

cae ash of teeth 0.6.....0.8 10.6 "a 0.8 (0.6 _ 7 
[Pinion clearance 13. 0_ Mca O {3.0 ... 4.0 13.0 ... 4. [ 

Test specifications 

Starting motor 0 001 .. 

— =n — a) nou nh ua 

[vest specifications — 

| Starting motor 0 001 

Series winding 
Holding winding 
Auxiliary winding 
Contro! relay 
Tripping lever 



| Se 

[Part no. ; JO 007 4710 .. {0 001 410 057 {0 001 437 .. jO 001 412 .. 

| Le tee eee, | Aa ER ee RMON TE ||: El SR ARES etl eee eee 
[Previous type code— [KB er a 5 kW [KG 24V 5.5 kW KB 24V 6.5 kw KB 24V 6.5 kW 

{Idle 

| rae 
Wi aa i 3700_ 
|Short circuit V [8.5 1.5 19 | : 
[ A (1220...]1080...]11720...]1000...|17260.. /f1120.. $1200... 7050. .| 
{ mage — LENO [1270 J1290 {1150 0 11270 {1400 { 1250 | 
{Torque > Nm __ 167 187 [77 188 [76 194 —s—is|«(84 | 
|Minimum voltage for 7 
jsolenoid switch V 16 15 
{Commutator dia. | . | 
| new | 50 A 

fe min imum | 47 | : a La 
iBrush press. _ press. _ ! ee OW ee OD on) oh POM en 29 a 
{Carbon -brush | 
iminimum iength | ! 17.5 | | 
{Armature Tongituainal | | 
‘clearance | t fa C.6 ) 
{Longitudinal Aeacnee | 
ifor drive spindle mf : 0.3 i 0.3 ai 
iReturn S| spring for { | 
ipinion and salenoid | 
iSwitch N bo fad pea: 45 [3 [2 ft 
fInitial and final | | 
[pressure N | ___ $0 (6 fe 70 * 
peulti- plate ciutch a Ae. 3 | 
{Overrunning torque _Nm oes wos 0.4 . 2 0.4 LO. 0.5 : 
[Slip torque Nm sf enter mia a j] 60 ..- 200 | néa 565 | 
{Backlash of teeth mm_ | Yee | 10 ... 1.0 410 1.8 [ 
[Pinion clearance | POheewes . 4 : ee pie Qi c. io 8 4.0 | 

Test Test specifications . B22 Tes Specifications 

aaa motor 0 O01 .. a Starting motor 0001. ‘ting motor 0 001 .. 

et aes es OB AD ee mw— © 

Series winding 
Shunt winding 
Holding winding 
Solenoid switch 
Control relay 
Puli-in winding 
Change-over contact 
(break -before-make) 
Tripping lever 

rou dg Wt ow ow 

eee 



Part no. | 0 001 413... {0 001 414 4... {0 501 415 {0 007 416 .. [ 
[Previous type code [KB 12V 3.5 kW [KG 24V 4.5 kW {KB 24V 5 5 KW KB 24V 5.4 kW 
{Idle V | Le i 23 | | 23 | 
{ <A | 95 120 

>min-’ [| _3600 3600 { 4000 | 4000 { 5000 | 
{Short circuit V 10.5 10.3 12 { 
| A coor er eat een iy ... 1200 {1100 ... 350 11880-- 11550 { 

| { [1800 {1650 | 
feuds > _Nm_ = SARE | 65 198 | 88 | 
[Minimum voltage for | | 

{solenoid switch Vv. 8 15 15 15 ] 
|Commutator dia. | | WVefeee \o 8 Btb.. ee 

new Se | | ane ee eee ee a ee eS ee ~ “oon 249 Pd 
minimum | wet we ee ee ee ee en eee ce pee oe 

(oN oe 
{\Carbon-brush | 
[minimum length mm | 
{Armature longitudinal | 
[clearance mm i ; 
|Longitudinal clearance { 
for drive spindle 
{Return spring for : Peat sea . Pull-in winding 
oe and solenoid N Change-over contact (break- 
Hae and’ fined Fe F ge Sg gO Ne a ee ee gp a before make) 
[pressure N Tripping lever | 

|Multi-plate clutch 
JOverrunning torque Nm 
|Slip torque in | 
{Backlash of teeth | ; 
{Pinion clearance ai | a ues i 

Series winding 
Shunt winding 
Holding winding 
Solenoid switch 
Starting-motor solenoid 
Control relay 

Hott uo wm uw a ou 

" <ye 

me ane? ix f pee 2 

MARS RA GAMA! 

Oy, , = 

«wa 1 Pay Bay 

i : ; : te are za eas 

, WO oe 

ar I Test specifications Test specifications 

. . ra) Starting motor 0 001 .. | | Starting motor C 001 .. 



[Part 1 no.” {0 007 417...‘ {0 00 001 417 {O 001 418 0 001 420 0 00) 421 .. 
[Previous type cod [KB rr 6.6 “kW |KB ey a a kW [KE oy 135 KWIKE 12V 5.5 
\Idle | | | | 

| “or 20 

[Short circuit 
I 11630... 
\ {1750 
| Torque > Nm [110 
(Minimum voltage for | 
[solenoid switch 
{Commutator dia. 

new 
minimum 

{Brush press. 
| Carbon—brush 
[minimum length 

Armature tongitudinal] { 
clearance mm | | | 
{Longitudinal egies 
[for drive spindle | 0.3 | : 
|Return spring for . | 
|pinion and solenoid | 
|switch N 
[Initial and final | 

ressure N | 
|Multi-plate clutch 
eee torque Nm SOR 5 04 | | 
{Slip torque — { ~180 200 | | 

OC eer | 

[1480.. 
1600 
L100 

.{1800.. (1500... 
1950 1650 +> SF F7 YH 
a5 [35 Wi 75 | 

1<1400 (<1900 1<2050 

[Backlash of teeth 

{Pinion clearance 

{Setting "a" relay = mm 

1) Without screw plug 
2) With screw plug 

A Test specifications 
ee ec ee 

Starting motor 0 001... 

vou ot tf ot ot on 

Series winding 
Shunt winding 
Holding winding 
Starting-motor solenoid 
Control reiay 

Pull-in winding 
Tripping lever 

Test specifications C2 est specifications 

\ tarting motor 0 001 .. 



Part no. 0 001 500 .. QO 001 501 .. Q 001 510 .. 
{Previous type code [QD 12V 3 kW {QO 24V 6 kW 1Q8 24V 9 kW | 
|Idle V | 1] | : 

| 

|Short circuit 

}530... | 1350...]1170...|1480.. [1220.. 
| 1920 {710 | 1530 1350 1700 1 1400 
Torqu 175 | 62 | 80 170 e {| 70 +t 
Manian voltage con 
[solenoid switch Ww - [L 13 | 
|\Commutator dia. 
| new mm 62 62 62 

minimum — mm 59 59 59 
Brush press. N 14... 16 Ee os 5 16 pe ie ee 
|Carbon—-brush 
{minimum length ! | 4 iciccenmumainncesdl 
|Armature longitudinal 
{clearance | 24 ... 26 | 24... 26 = 
[Longitudinal clearance | | 
for pinion 0.3 0.3 
JArmature longitudinal | 
clearance 
|Longitudinal clearance 
for drive spindie mm 
|Armature-return 
|spring 
Initial and final 

ressure 

Continued on C5/C6 

hot uw tt et nm wen 

Series winding 
Shunt winding 
Holding winding 
Auxiliary winding 
Solenoid switch 
Control relay 
Pull-in winding 
Tripping lever 

"| Test specifications | — —— , 

jf Starting motor Q 001 .. _| | 2 C4 | starting motor 0 001... | | em ap | i 



Wont inuat en of 3/4 

ae No. | 0 001 500 | 0 000 501 5 001 510 . 

{Previous type co cod | QD lev 3 3kW | QD 24V 6 kW | QB 24V 9 kW 
{Return spring oe 
jpinion and solenoid | | ! 
[switch N - - 35 ... 45 
[Initial and 
[final pressure | | - | 
iTripping "b" relay Ee = a | 

|Multi-plate clutch 

Nm th 75 a | 0.3 | 

ARNIS 
}Overrunning torque 

[Initia] stage Nm {0.6 as | 0 _! 
Nm 1140. $7 aus iSlip torque . 160 180 ... 220 | cad 

Bieta anetene kare eens Ae oie se eee 
[Backlash of teeth 8 a. : eee ae BO 

{Pinion clearance ; stats i 3 eee 

1) As of FD 822/823 

[ Test specif ications 

7 Starting motor 0 001 

/ Test specifications 

| Starting motor 0 001 .. 

=— 

_— 

— 

_ = 

Series winding 
Shunt winding 
Holding winding 
Auxiliary winding 
Solenoid switch 
Control relay 
Pull-in winding 
Tripping lever 



|Part_ no. 0 001 600 .. 0 001 60) .. 0 001 602 001 {0 001 602 002 
Previous type code TB 24V 10 kW TB 24V 15 kW TE 24V 10 kW [TE 24V 10 kW | 

jidle V 22.5 22.5 22.5 22.5 
| <A | 115 170 115 115 
| > min | 6000 { 6000 4100 4800 
|Short circuit _— V 8 7 5 4.5 8 i7 1g 7 
| A }1400...|1200...]1700...j1510... |1400...]1220..]1400...]1220... | 
{ [1570 1380 1910 1730 1590 1400 {1590 {1400 
Torque > Nm 133 177 155 140 205 180 185 160 
{Minimum voltage for | | | | | 
solenoid switch V 14 12 14 | 14 
{Commutator dia. | | 

new mm 80 atk 
] minimum — mm { 7] { 
Brush press. N : Vat ots AG { 
{Carbon-brush | | 
minimum length mm f W7 | 
{Armature longitudina} | { 
clearance mm Ose. ecg (Od 2 ee | 
|Longitudinal clearance | 

|for drive spindle mm | 1.3 ! 
J|Return spring for 
Ipinion and solenoid ! | 
[switch N | 70... 90 245 
[Initial and final | | 
[pressure N | __ 3110 ... 130 | | 
|Multi-plate clutch | 
eo te torque_ im | 1.0 . | 
{Slip torque 700 420 | 
{Backlash of teeth | 0.7 ... 0.9 | 
[Pinion clearance ai | 0 ee pe) i 

Legend for diagrams 

1 = Series winding 8 = Thermo-switch 14 = Pull-in and opposing winding 
3 = Brake winding 10 = Solenoid switch 17 = Tripping lever 
4 = = Control relay Holding winding i” 

Go 
Test specifications Test [1 [lest specifications ——————i‘“‘~r [i | lest specifications ge | 

i ee eas ting motor 0 001... ~~ | FE} SEG ee motor 0 001 Dams ou map 7 | 



Part no. [0 001 603 001 [0 001. om [0 001 603 .. [0 001 608 .. {0 001 608 001 | (0 007 608 001 | 
| Previous type _¢ code. [TE aN 15 k [TE 2gy 13 kW 15 kW — te ay 15 KW ITF ay 2 kW | 
| Idle | | 
| < r | a0 1 70 a0 7 
| > min- | 5800 4200 3700 3500 
{Short circuit V [5 14.5 ; ; } 

A }2700...]1510...] 1700...|1510...{1700...116170...]1700... |1670...] 
| 1910 1730 1910 1920 1730 1910 1730 
[Torque [14s {130 145 140 126 1140 1126 | 
[Minimum voltage Ta | | | | 
solenoid switch 7 14 14 ( 12 { 12 | 
|Commutator dia. ( { | 

new | 80 j 80 | 80 | 
| minimum mm | 17 | 7] | 77 { 
iBrush press. N | 13... 16 HS pane LO 13 16 
{| Carbon-brush | 
[minimum length ! | I _| 
| Armature longitudnay | 
[clearance mm 0.2... 0.4 ae ate O44 ie 2 0.4 
[Longitudinal clearance | j | | 
[for drive spindle mm 0.5... 1.3 I 
{Return spring for | | j | 
Ilpinion and solenoid { | | 
[switch | {70 ... 90 {70 .. | 
[Initial and final | { 

ressure N 

|Multi-plate clutch 
|Overrunning torque _Nm 
ISlip torque Nn l 300... 420 13 20 az 1320 ~ l 
[Backlash of. teeth 0.7 0.9 ie a ae) 7 : { 
Pinion clearance ai 3.0 4.0 . 33 a 4.0 a .-. 4.0 

[ eo | Test specifications <a =D : 
: [ u | Starting motor 0 001 .. ie 

[Test specifications 
} Starting motor 0 001 .. 

CT 

tot wt won om oa 

" 

Series winding 
Brake winding 
Holding winding 
Thermo-switch 
Solenoid switch 
Control relay 
Puli-in and opposing 
winding 
Tripping lever 



jPart no. JO 001 608 002 {0 001 608 004 {0001 611 .. 10 001 613 .. | 
i { ... 003 | .. 006 | ! 
{ _] ...- 005 | .. 007 { | | 
[Previous type code ____|TF 24V 15 kW TF 24V kW TF 24V 10 kW TF 24V 18 kW 
JIdie Vv 23 23 23 23 
{ <A 140 140 130 210 
{ >_min | 3700 | 6000 | 4000 I 49600 _L 
{Short circuit 7 5 4.5 5 4.5 8 7 3 
! A {1680...|1500...{ 1700...{1530...]1380...1!1200...] < 3300 
| }i880_  =—={1700 ~—st._:«1900 1173 QO. [1580 {1400 | 
{Torque >_Nm 225 200 146 130 = 170 
{Minimum voltage for | 
jsolenoic switch ar | 1 : 
{Comnutator dia. 

New mm : 80 | 80 | 80 | 
| _. Minimum __ mm { 17 | 7] | mi ee i 

Brush press. N { 13... 16 | 1S: 3.50.26 14 .., 16. _] 
|Carbon-brush | { | [ 
minimum sength mm V7 | V7 | ee 
{Armature longitudinal | { { | 
clearance mm 
[Longitudinal se ade 
ifor drive spindle 1 0. c 2 
{Return spring for 
{pinion and solenoid | | | 
jswitch N I 10... 90 70... 90 178... 90 
|Initial and final | : | | | 

ressure N J10 ... 130 1310... 130 110... 130 

Continued on C?3/C14 

|Test specifications 

gStarting motor 0 001 .. | 



[Continuation of C11/12 

| | | i 
}Part No. 10 001 608 002 | O 001 608 004 | | 
| | ...- 003 | ...- 006 |0 001 671 jO0 O01 613.. 
| | 005 | 007 | | ] 
j|Previous type code cs av 15 kW | oOTF 2a. 15 kW ITF 24V 10 1 - C4V_ 18 kW | 
|Multi-plate clutch ; 9.6... 
{Overrunning torque m 0.6 1(0.8 : oie erat 

- {Slip torque 320 -_ eich EO cn ote ASG { 320 420 Leo =e si { 
Backlash of teeth oe pea Os 0.7 255 0.9. 10.7 

| eae 

9 are een) 
{Pinion clearance mn | 4.0 = j 4.0 13.0 ... ans | 

1) With built-in drive 

Legends for diagrams 

Series winding 
Break winding 

Holding winding Control relay 
Thermo-switch Pull-in and opposing 
Solenoid switch winding 

Tripping lever 

nou of 

Test specifications : | Test specifications 

Starting motor 0 001 .. MEE | Starting motor 0 001 .. 



Part no. 0 001 370 .. j 0 001 371 .. | 
{Previous type code {JE 12V 5.5 kW j JE 24V | 
|Idie V | 11.5 | 23,5 | 
| <A | 280 | 150 | 
| > min- | 6500 | 6500 | 
{Short circuit V 14.5 | 5.0 {11 | 10 | 
| A 1<2200 |<2400 < 1800 |<1650 

Torque > Nm 54 60 100 | 85 | 

|Minimum voltage for | | | 
jsolenoid switch Vv | 8 | 16 [ 
|Commutator dia. | | 

new mm i 45 [ 
| minimum — mm | 42.5 | 

Brush press. N  ereree e| { 
| Carbon-brush | | 
{minimum length mm 17.5 ; : eset 
[Armature longitudinal l l 1 = Series winding 
|clearance mm | 0.1... 0.4 | 2 = Shunt winding 

[Backlash of teeth mm | 0.6... 0.9 l ae San 
i i Si ° ) .. 4,5G 4. cs a ° . |Pinion clearance mn | 2 4,6 | 1a & Solenoid Switch 

1) Testing with parallel-connected batteries 
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[Part_no. C001 111... {0 001 lle... 0.001 113... }0 001114... 
{Previous type code fOW24V1.6 kW [DMI2V0.9kW JOMI2V0.8kW | OM2V1. OkW I 
{Idle Vv 23 11.5 i 13.5 11.4 

| Sane een} 9005990} 
| > ne it | 3300. Sie es | mre al 
{Short circuit {5.7 en 
{ k HE aso. “1360..~ face we 
{ {55 650 500 450 
Torque > Nm se 28 ; 8.0 6.0 : 
|IMinimum voltage for | 
{solenoid switch | 

|Commutator dia. 

| new mm | ___32. gtd 
| minimum | | itch et OO DN ae 
{Brush press. | | - oe 
|Carbon-brush 
[minimum length | : 3.0 | 
{Armature icneituaiaa | 

{clearance mm 0.05 - 0.4 0.05 - 0.4 

tere braking | | 
}Jtorque Nm 0.9 - 1.4 

|Overrunning torque, 
\Gverrenn ings clutch Nr in | 0.12 - 0.18 Se 
{Backlash of teeth om | 0. - 
{Pinion clearance | 2 | 

1) Testing with 2 x 143 Ah in series with 10 m2 series resistor 
2) Testing with 2 x 143 Ah parallel with 10 m2 series resistor (EFAL 152/153 connection 

30/2) 
3) Test specification for relay 0 331 303 505, .. 563 
4) Test specification for nelay Q 331 302 553, .. 559 

Solenoid switch 
Permanent magnets 
Holding winding 
Pull-in winding 

Note: 

Do not operate 12 V starting motor (DW) with 24 V, as this will destroy the Seareaiig motor. 
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360 .. B11 

360 026 B 13 
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